This paper explores several determinants of tipping behavior. First, I consider two social norms explanations-reciprocity and letdown (guilt) aversion-of why consumers tip in restaurants. Second, I examine three aspects of the tipping situation that influence how much consumers tip in restaurants: table size, sex, and method of bill payment. I address these issues using two data sources: a field survey and laboratory experiments. Customers were surveyed individually as they left a set of restaurants in Richmond, Virginia. The laboratory experiments vary service quality, table size, and information about others' tips in a controlled setting. Results from both data sets show support for reciprocity and letdown aversion, and that tip size decreases with table size. Sex differences, which exist only in the experimental data, show that men tip more than women. Finally, the size of the tip does not depend on the method of bill payment.
Introduction
Restaurant tipping is a significant part of the economy. In 2003, sales at full-service restaurants totaled approximately $151 billion (U.S. Census Bureau 2005) . Assuming a tipping norm of 15%, waiters and waitresses in the country earned roughly $22.7 billion in tip income in 2003. Restaurant tipping is also puzzling, at least from the point of view of standard neoclassical economic theory. Why do consumers voluntarily give money to their server after the service has been rendered? Interestingly, consumers still leave their server a tip even when they plan never to visit the restaurant again (Kahneman, Knetsch, and Thaler 1986) .
In this paper, I explore several determinants of tipping behavior using survey and laboratory experimental data. First, I examine social norms related to reciprocity and letdown (guilt) aversion. Reciprocity refers to the idea that people reward kind actions and punish unkind actions, and implies a positive relationship between the size of the tip and service quality. According to Fehr and Gachter (2000) , there is considerable evidence that suggests a strong role for reciprocity in motivating human behavior.' The theory of letdown (guilt)
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aversion asserts that decision-makers avoid letting others down. Charness and Dufwenberg (2002) show that letdown aversion implies that a consumer's tip depends positively on what the consumer believes the server thinks the consumer will tip. Although the relationship between service quality and tip size has been studied by several authors (Lynn and McCall 2000a provide a survey and meta-analysis), it is typically explained using either a buyer monitoring story (Bodvarsson and Gibson 1992; Lynn and Graves 1996) or equity theory (Lynn and Grassman 1990; Lynn and Graves 1996) .^ Both Conlin, Lynn, and O'Donoghue (2003) and Azar (2004) mention norms in their recent work on tipping. However, the work by Conlin et al. makes assumptions regarding, rather than trying to determine as I do here, norms that operate in a tipping environment. Azar, on the other hand, is interested in how norms evolve, a topic that I do not address in this paper.
I also examine three aspects of the tipping situation that influence how much consumers tip in restaurants: table size, the sex of the customer, and method of bill payment (cash or credit card). Looking flrst at table size, at least two factors are at issue, and they work in opposite directions. First, tippers may tip a higher amount in the presence of others at the table in order to assert social status. Status considerations play a nontrivial role in real-world interactions (Ball et al. 2001) , and thus might induce consumers to tip more as a form of status acquisition or display. Alternatively, tippers may "free ride" on the tips of others at the table, and thus tip less. However, the common restaurant practice of adding an automatic service charge onto bills at large table sizes (usually six or more customers) suggests that incentives to free ride may dominate. Previous research on this topic is mixed, with some studies finding a positive relationship between tip size and table size (e.g., Lynn and Grassman 1990; Boyes, Mounts, and Sowell 1998; Conlin, Lynn, and O'Donoghue 2003) , some finding a negative relationship (e.g., Lynn and Latane 1984; Bodvarsson and Gibson 1997) , and others finding no relationship (e.g., Lynn and Latane 1984; Lynn and Grassman 1990; Lynn and Graves 1996; Strohmetz 1999, 2001a, b) .
There is considerable evidence that men and women differ in the economic decisions that they make (Eckel and Grossman 2005) . Women tend to be more generous than men in experimental settings such as the Dictator Game, where one player has the opportunity to share an endowment with another person or organization. This paper addresses whether this result carries over into the decision to tip. Because men on average earn about 35% more than women (Council of Economic Advisors 2002), higher income levels could result in higher tips in restaurants by men. However, in both the laboratory experiments and with the survey data, income effects can be separated from sex-related propensities to give. Previous research on sex differences in tipping suggests that men tip more than women (e.g., Lynn and McCall 2000b) .
Finally, I look at whether consumers who pay their bill with cash tip differently from those who pay by credit card. This finding has relevance for a recent Supreme Court case. At present, the National Restaurant Association is trying to get the Supreme Court's ruling in United States V. Fior d 'Italia overturned (National Restaurant Association 2002) . This ruling allows the Internal Revenue Service (IRS) to use credit card tips to estimate a server's total tips, and
The buyer monitoring story, developed by Jacob and Page (1980) , states that tipping exists because the customer, rather than the manager, has the comparative advantage in monitoring the server. Equity theory (Adams 1965) states that people consider equity when leaving a tip. A relationship is equitable when the output-input (service-tip) ratio for the server equals the output-input (tip-service) ratio for the tipper. Thus, higher service on the part of the former requires a higher tip on the part of the latter to restore equity. then bill that server's restaurant for FICA taxes on the difference between this estimate and the server's reported tips. The Supreme Court's decision, however, is based implicitly on the premise that consumers who pay their bill with cash tip the same as those who pay with a credit card, which may not be legitimate. For example, if consumers who use a credit card to pay their bill also have on average higher incomes than those who use cash, this might translate into the former tipping more than the latter. The relationship between payment method and tip size has been addressed in both Lynn and Latane (1984) and Lynn and McCall (2000b) , who fmd that consumers who pay their bills with a credit card tip higher than those who pay with cash.
The contribution of this paper is to address these questions anew using both point-of-sale survey data and laboratory experiments. The survey was administered to customers as they were leaving several restaurants in the Richmond, Virginia, area during the summer of 2002, and is similar to the surveys used in previous tipping studies (e.g., Conlin, Lynn, and O'Donoghue 2003) , A series of laboratory experiments were also conducted in November 2002 at Virginia Tech's Laboratory for the Study of Human Thought and Action (http:// lshta,vt.edu). Although the use of experiments as a research tool is not a new phenomenon, few researchers have used laboratory experiments to study tipping. Ruffle (1998) developed an experiment that resembles a tipping situation but did not use it to examine tipping determinants. Bodvarsson and Gibson (1999) and Rogelberg et al, (1999) , on the other hand, used experiments to examine tipping determinants but failed to both create an environment that resembles a tipping situation and to provide their subjects with proper incentives (they did not pay their subjects). Incentives are important, because what people say they will do in a given situation is often different from what they actually do, especially in situations involving prosocial preferences,T here are two advantages to using survey data in combination with experimental data. First, the two data sets have complementary strengths. The incentive structure in experiments ensures that responses are genuine, but the laboratory environment lacks external validity and may not accurately capture aspects of behavior that occur in field settings. Alternatively, the survey data, while more realistic, suffer from the fact that some respondents might provide insincere responses. Second, by comparing the results from both the survey and the experiment, I am able to test the experiment's external validity.'* There are also advantages to using my own survey data, as opposed to borrowing data from another author. First, to the best of my knowledge, no authors have included a question on their survey that addresses the respondent's belief regarding the tip norm. Such a question allows me to examine letdown aversion as an explanation of why consumers tip. Second, while the data used in this paper were collected using methods similar to those used by other authors, they were collected at different restaurants and in a different geographic region of the United States, It is
• * See Camerer and Hogarth (1999) for a survey of the effects of monetary incentives in experiments. They argue that incentives are particularly important in situations where the behavior might be socially sanctioned. If tipping is a good thing, then subjects who are not making a real monetary tradeoff may overstate their preferences for transferring money to the server, '' The issue of external validity is rarely investigated in experimental studies, despite its obvious importance. Notable exceptions are the research agendas on charitable giving of James Andreoni and his collaborators and on risk preferences of Catherine Eckel and her coauthors. Andreoni, Brown, and Rischall (2003) use field data to confirm estimates of elasticities of giving from laboratory experiments in Andreoni and Vesterlund (2001) . Eckel, Johnson, and Montmarquette (2004) examine the relation between laboratory measures of risk preferences and long-term investment behavior. Eckel and Grossman (2004) replicate in a field experiment with Minnesota Public Radio the results reported in Eckel and Grossman (2003) .
important for researchers to continue to collect more data so that stronger conclusions can be made about tipping behavior. For example, meta-analyses such as those by Lynn and McCall (2000a, b) can be made more meaningful with the addition of new data. It would be difficult to conclude, for instance, that older persons tip less than younger persons solely on the basis of a data set collected at restaurants A, B, C, and D in geographic region X of the United States. This paper is organized as follows. Section 2 presents a simple consumer-based model of restaurant tipping that I will use to generate testable hypotheses relating to the issues addressed here in section 1. Sections 3 and 4, respectively, present results from both a tipping experiment and a survey data analysis, while section 5 concludes the paper.
A Simple Consumer-Based Model of Restaurant Tipping
I present a simple consumer-based model of restaurant tipping. It differs from Azar (2004) in that it is not dynamic: while I do include a tip norm variable in the model, I am not interested in how it evolves over time. Instead, the model resembles more closely that of Conlin, Lynn, and O'Donoghue (2003) , but with two additional factors. Here, the consumer cares not just about his or her tip, but about the tip of the table as well. The model also incorporates the consumer's concern for status, and includes as a control the income of the tipper. As shown below, the latter is done in order to effectively model the effect of table size on tip size, and also to address the issues of both sex differences and the effect of method of bill payment on tip size. Finally, Conlin, Lynn, and O'Donoghue also model server preferences, whereas I do not. The first two terms in Equation 1 represent, respectively, consumer i's utility from food and the disutility that he or she receives both from paying the bill and leaving a tip, as doing so requires him or her to part with some of his or her money. The price of the meal is given by p, while consumer /'s marginal utility of income is given by P,.
The third term in Equation 1 represents both consumer /'s disutility from not adhering to the tip norm, which is given by the function Y,(r, -x|/,(.y,f^)), as well as his or her concern for status, which is given by a),{n). The function y represents consumer /'s utility from tipping, and is increasing and concave in its argument (T,--\|/, (.?,/?)). The function v|/, which yields consumer /'s service-adjusted tip norm, is increasing and separable in both s, which is the service quality that consumer / receives from the server, and t", which is consumer /'s ex ante belief regarding the tip norm.' Finally, the function co describes consumer ('s concern for status and is increasing in n. Status is incorporated into the model because I assume that status is why consumer / might tip more as table size increases.
The intuition behind the function \|/ is that consumer /enters the restaurant with an a priori belief about how much to t'P ('")' which might get adjusted, either upwards or downwards, depending on the service received (s).
The last term in Equation 1 represents consumer i's disutility from the table not adhering to the tip norm, and is given by Y,(T -v|/,(5,?")). Here, consumer i compares the average tip size of the table, which is given by T = [(«-l)/n]A -t-{\ln)Ti, to his or her service-adjusted tip norm. Note that A is the average tip size of the table, excluding consumer i's tip, and that the functions y and \|/ are the exact same functions addressed in the previous paragraph. The table's tip is incorporated into the model as a way to allow consumer i to free ride on the tips of his or her fellow diners.Û tility maximization for consumer i with respect to T, yields the following first-order condition:
The second-order derivative is given by
Imposing symmetry, so that Tj = A in equilibrium, Equation 2 reduces to
While it is necessary that Y," < 0 for £/ to be concave, I assume that Y," < 0, so that U is strictly concave. Thus, referring to Equation 3, T < 0. Using the Implicit Function Theorem and, again, imposing symmetry so that T,-= A in equilibrium, I obtain the following comparative statics of interest:
These comparative statics, in turn, yield testable hypotheses. Beginning first with the issue of why consumers tip in restaurants, I consider two explanations: reciprocity and letdown (guilt) aversion. Again, reciprocity refers to the idea that people reward kind actions and punish unkind actions. Applied to tipping, it implies a positive relationship between service quality and tip size, like in Equation 5. Hence the following: Hypothesis 1. The relationship between tip size and service quality is positive. There are other reasons, as well, why tips might increase in service quality. For example, people may want to motivate better future service. Empirical testing of this, however, reveals that people do not consider future service when they tip (Azar 2005) .
It might also be the case that the norm is to tip more for better service. For example, according to The Amy Vanderbilt Complete Book of Etiquette, "if the service is inefficient or unbearably slow, you have reason to reduce the tip to the minimal amount" (Tuckerman and Dunnan 1995) . Tuckerman and Dunnan also write: "Today, fifteen percent is standard in most This comes from the fact that d^xIdTidn < 0, which says that as table size increases, the impact of consumer I's tip on the table's tip diminishes.
restaurants, although in a first class establishment, if the food is outstanding and the service impeccable, you might give twenty percent." Of course, one reason why the norm might be to tip more for better service is because of reciprocity concerns. Support for this is given by Tuckerman and Dunnan who, in referring to tipping, state: "It is a reward for good service."
Letdown aversion implies that a consumer's tip will depend positively on what the consumer thinks the server thinks the consumer will tip. Recall from section 1 that I use the consumer's belief regarding the tip norm as a proxy for this. Thus, Equation 6 yields:
Hypothesis 2. The relationship between tip size and the customer's belief regarding tbe tip norm is positive.
Of course, other reasons might exist to explain why the relationship between tip size and the customer's belief regarding the tip norm is positive. For example, such a relationship could hold because people simply do not like deviating from social norms, not because they do not want to let their server down. However, these two explanations are actually intertwined. For example, one reason why people dislike deviating from norms relates to the possible stigma, and resulting less favorable social treatment, attached to doing so.^ In a tipping situation, such a stigma would come from both the server and other customers; thus, people do not want to let their server down, so as not to be stigmatized.
I also consider three aspects of the tipping situation that influence how much consumers tip in restaurants. Looking first at the effect of Again, this is because, as table size increases, consumer i has an incentive to both increase his or her tip because of status considerations, and to decrease his or her tip because of freeriding considerations.
Hypotheses 4 and 5 are more indirect. Regarding sex differences, recall that men earn about 35% more than women. The law of diminishing marginal utility implies then, that males will have a lower p, than females. Combining this with Equation 4 yields: Hypothesis 4. Males tip more tban females. Eckel and Grossman (1998) , however, point out that women are more generous than men in dictator-type settings, settings that closely resemble tipping.^ This could translate into females tipping more than males.
Finally, regarding the effect of payment method on tip size, if customers who use a credit card to pay their bill also have on average higher incomes than those who use cash, and thus lower Pi values, then Equation 4 yields:
Hypothesis 5. Customers wbo pay tbeir bill by credit card tip more tban casb-paying customers. Conlin, Lynn, and O'Donoghue (2003) cite several papers in their discussion of social norms that are enforced by the threat of direct social sanctions (i.e., less favorable social treatment), including those by Akerlof (1980) , Axelrod (1986) , Elster (1989a Elster ( , 1989b , Besley and Coate (1992) , Bernheim (1994) , Lindbeck, Nyberg, and Weibull (1999) , Posner and Rasmusen (1999), and Fehr and Gachter (2000) . The standard dictator game has to do with the division of a fixed pie between two people by only one person. Assume a pie size of A: and two players, A and B. Suppose A is the dictator and B is the recipient. A determines an allocation of X between himself and B. Once the allocation is decided upon by A, the game is over, and both players receive the allocation that A determined. Player B, who makes no decisions in such a game, is essentially at the mercy of player A.
In further support of Hypothesis 5, Feinberg (1986) provides evidence that people spend more when using a credit card. There are also studies that find that credit card insignia, which are often imprinted onto bill trays, are associated with higher tips (e.g., McCall and Belmont 1996) .
Study 1: A Tipping Experiment
In this section, I use a laboratory experiment to examine Hypotheses 1, 3, and 4. Hypotheses 2 and 5 were not addressed using the experiment.
Experimental Design
Subjects participate in dictator games in which the pie size is determined endogenously. They are first assigned either a Dictator or Recipient role and then placed in separate rooms. The Recipients complete a skills test (a word-search game), and their scores are then ranked according to the number of words they circled correctly, with their ranking determining which of two pie sizes ($14 or $28) is allocated to them. Each Dictator is then randomly matched with a Recipient to divide the pie size that the Recipient earned. The Dictator chooses how much of the pie to keep for him-or herself, and how much to transfer to the Recipient. The earned allocation of one of the two pie sizes is analogous to the production of service quality,' while the Dictator's subsequent transfer is analogous to a "tip."
The experimental design used in this paper is inspired by Ruffle (1998) . His paper has two treatments: one set of subjects participates in a standard dictator game, and another set participates in dictator games in which the pie size is determined endogenously by the effort of the recipient. In both games, there are two possible pie sizes. In the standard game, the pie size is chosen by luck, whereas in the endogenous game, the recipient earns one of the pie sizes. The difference between the offer in the latter game and the offer in the former is construed to be a "tip." I construe the tip to be the percentage of the pie offered to the Recipient. Ruffle's design and definition of tipping has slightly more ecological validity. Because of the added complexity and cost, however, I use a simpler design. Since my interest is primarily in the comparative statics across treatments, little is lost as a result.
The experiment is a within-subjects design, and varies three factors-service, table size, and information-in seven treatments. Varying service by allowing the Recipients to earn one of two pie sizes allows me to test Hypothesis 1. Varying table size by having Dictators make their offers in the presence of different numbers of other dictators allows me to test Hypothesis 3.1 consider table sizes of one, two, three, and six persons. Finally, Dictators make their offers both publicly, so that everyone else at their table sees their offer, and privately, so that no one else at their table sees their offer, across each table size. Public tipping provides Dictators with the opportunity to display status, if they so desire, which is necessary to adequately test Hypothesis 3. I test Hypothesis 4 as well, via the use of a postexperiment questionnaire that collects demographic data. The questionnaire is discussed in further detail in the next section. Subjects were paid for a single, randomly chosen decision, determined by a die roll at the end of the experiment. ' My experiment treats serviee quality as exogenous, which I believe is more realistic. However, service quality can also be viewed as endogenous, as in Bodvarsson, Luksetich, and McDermott (2003) .
A typical session consists of twelve Dictators and two Recipients who, again, participate in all seven treatments (one-person table, two-person table private, two-person table public, threeperson table private, three-person table public, six-person table private, six-person table  public) . In each treatment, each Dictator is randomly paired with one of the two anonymous Recipients to make an allocation decision. As there are only two Recipients, yet twelve Dictators, each Recipient is always paired with six Dictators in a given treatment.'° Also, Dictators sitting at the same table are always paired with the same Recipient. Finally, a Recipient's service level is not necessarily constant across each treatment (in a given session, each Recipient will perform seven word searches).
In order to make the mechanics of the experiment more transparent, consider the following example. A Dictator at a three-person table under the private information treatment sits at a table with two other Dictators, all of whom are assigned the same Recipient. A total of four such tables exist in the room, with each of the two Recipients randomly assigned to two of the tables. Suppose Recipient X, based on his or her perfonnance on the word search, earns the $28 pie size. This means that each of three Dictators at two different tables will determine how much of a $28 pie to allocate to Recipient X. Each Dictator at each table privately makes his or her allocation decision on a decision sheet and then folds the decision sheet in half. In the public information treatment with three-person tables, there is a single decision sheet in the center of each of the four tables. Each Dictator writes down, at his or her own pace, the allocation amount on his or her table's decision sheet. Allocations are observed by all others at the table.
Experimental Procedure
A total of 112 Virginia Tech students participated in the experiment in November 2002. Subjects were randomly assigned to either the Recipient or Dictator role upon showing up at the experiment, and participated only once and in a single role. Eight sessions, each lasting roughly 1 hour and 45 minutes, were conducted at Virginia Tech's Laboratory for the Study of Human Thought and Action, using the same two experimenters (one male, one female) in the same role. Treatment order was randomized over each of the eight sessions, and while there do appear to be order effects for which I am unable to offer any explanation, I control for them in my econometric analysis of the data.'' At the end of the experiment, subjects completed a postexperiment questionnaire, and were then paid, privately, a $5 show-up fee, as well as additional earnings based on their chosen decision in one of the treatments. Dictators earned, on average, $23.23, while Recipients earned, on average, $21.55. An abridged copy of the instructions is provided in Appendix A.
'" This design tnimies the typical practice of assigning a server to several, and not just one, tables. I did not incorporate additional Recipients into the experiment because I wanted to keep the experiment as simple as possible. For example, adding additional Recipients would have required me to incorporate additional pie sizes. " Treatment order was randomized before a given session by placing seven pieces of paper, each representing one ofthe seven treatments, into a bag. The order in which the seven pieces of paper were pulled out of the bag yielded the treatment order for that particular session. Treatment order effects do appear to exist in the data, and I control for them in my econometric analysis; however, as can be seen in Table 4 , the main results of the analysis are robust to such controls. 
Data and Econometric Specification
The experiment originally produced 672 observations; 586 are used in the analysis. One of the sessions is dropped entirely due to the fact that nearly all of the Dictators in that session offered zero to their Recipients across all seven treatments. With no variation across treatments, there is nothing to analyze in these data, which are notably different from all the rest. This behavior was probably the result of a statement made at the beginning of the experiment by one ofthe Dictators, to the effect of "Why would you ever give any money at all to them?" Two outlying observations in which the Dictator offered 100% of the pie to the Recipient were also dropped from the analysis, since the inclusion of these outlier data points yielded markedly different results, A description of the variables used in the analysis, several of which are control variables used to adjust for subject-specific characteristics, is provided in Table 1 . Summary statistics are provided in Table 2 .
The percentage of the pie offered by the Dictator to the Recipient is used as the dependent variable in the analysis.'^ Because a large portion ofthe Dictators offered $0 to their Recipients, the data are left-censored at zero. In addition, subjects make a series of allocation decisions across seven treatments, I address these issues by estimating a Tobit random-effects model. '^ Percent tip was chosen as the dependent variable both here and in Study 2 because, according to Mills and Riehle (1987) . survey evidence shows that 70% of people figure their tips based on a percentage ofthe check. I suspect that this still holds true today, in that many restaurants offer tip suggestions at the bottom of their checks, depending on the percentage tip the customer wishes to leave (usually 15%. 18%, and 20%), 
Results
Hypothesis 1:1 first consider the issue of whether the theory of reciprocity helps to explain why consumers tip in restaurants. Recall that reciprocity implies a positive relationship between the size of the tip and service quality. Applied to the experiment, reciprocity requires that a Recipient's earning of the higher pie size should result in a higher percentage offer of the pie from the Dictator. Looking at Table 3 , it can be seen that Recipients who earned the $14 pie size received an average tip of 15.01%, while those who earned the $28 pie size received an average tip of 16.38%, a difference of 1.37 percentage points {p = 0.166, one-tailed r-t " A one-tailed test was performed because of the very strong a priori belief that this relationship will not be negative.
This belief is guided by the fact that not a single previous study of the effect of service quality on tip size finds such an effect. However, there is a plausible reason why this relationship could be negative. Tip is measured as a percentage of pie size. As the pie size becomes larger, it becomes more costly to give the Recipient a certain percentage of the pie size, thus giving the Dictator an incentive to give a lower percentage. Together with the multivariate analysis given in the first column of Table 4 , this suggests that the relationship between tip size and service quality is weak at best {p = 0,149, one-tailed). Table 4 also reveals that the relationship between absolute tip and service quality is significant. It is not too surprising though, that Dictators give higher absolute amounts of money to Recipients who earn the higher pie size. Actually, the larger the difference between the low and high pie size amounts, the more likely it probably is that the relationship between absolute tip and service quality is significant. This is another reason why I rely on the percent tip measure here.
Hypothesis 3: Next, I examine the relationship between tip size and table size. Table 3 lends some credence to a negative relationship, in that average tip size was roughly the same at one-and two-person tables {p = 0,973, two-tailed Mest), but 1,23 percentage points smaller at three-person tables than at two-person tables (p = 0,496, two-tailed f-test), and 2,54 percentage points smaller at six-person tables than at three-person tables {p = 0,141, two-tailed r-test). The multivariate analysis given in the first column of Table 4 confirms this (p = 0,083, two-tailed), A one-person increase in table size results in a ,6 percentage point decrease in tip size. It should be noted that this result is not robust across dependent variable specification (percent tip vs, absolute tip). Although, again, there are issues with using absolute tip as the dependent variable here, as I alluded to at the end of my discussion of the Hypothesis 1 results.
Hypothesis 4: Finally, I consider sex differences in tipping. According to Table 3 , male Dictators tipped an average of 18,73%, while female Dictators tipped an average of only 12,02%, a difference of 6,71 percentage points {p < 0,001, two-tailed t-test). The multivariate analysis given in the first column of Table 4 confirms this difference (p = 0,007, two-tailed). Further, as Table 4 illustrates, this result is robust across dependent variable specification (percent tip vs. absolute tip).
The control variables yielded some interesting findings as well (refer to the first column of Table 4 ), Not surprisingly, percentage tip was higher in the public treatments than in the private treatments {p = 0,072, two-tailed); however, this result is not robust across dependent variable specification (percent tip vs, absolute tip). Also, the data exhibited some dependence, in that a subject's percentage tip in a given treatment depended on that subject's percentage tip in the previous treatment {p = 0,002, two-tailed). This finding is robust across dependent variable specification (percent tip vs, absolute tip). Finally, older subjects tipped more than younger subjects (p = 0,001, two-tailed), and white subjects tipped 5,19 percentage points less than nonwhite subjects (p = 0,024, two-tailed), both of which are findings that are robust across dependent variable specification (percent tip vs, absolute tip). This latter finding runs counter to previous work examining the effect of ethnographic group on tipping. For example, Lynn (2004) reports on two studies that find that, on average, blacks tip 20% less than whites, and that the difference remains both sizable and statistically significant even after controlling for various demographic characteristics, such as sex, age, education, income, and household size.
To summarize, the findings, for which percentage tip is the dependent variable, from Study 1 are as follows. First, the results are not inconsistent with the theory of reciprocity, although evidence in its favor is statistically weak. Second, the relationship between tip size and table size is negative. Finally, men tip more than women. .717
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' The coefficients presented here have been adjusted by the adjustment factor listed in this table. This adjustment factor is used to obtain the partial effects ofthe independent variables on the observed variable ;<, instead ofthe latent variable 3'* (see Wooldridge 2000 or Maddala 1983 ). *, **, and *** indicate significance at the 10%, 5%, and 1% level, respectively (all two-tailed).
Study 2: Survey Data Analysis
In this section, I use a survey data set to examine Hypotheses 1-5. A copy ofthe survey is provided in Appendix B. Finally, section 5 compares the results from both the survey and the experiment as a test of the experiment's external validity.
Description of Survey
Beginning first with the issue of why consumers tip in restaurants, recall that reciprocity implies a positive relationship between the size of the tip and service quality (Hypothesis 1). Question 9 on the survey addresses this by asking respondents to rate the quality of service that they received from their server on a seven-point scale. If letdown aversion motivates consumers to tip, then consumers should tip positively in response to their belief regarding the tip norm (Hypothesis 2). Question 20 addresses this by asking respondents what they believe the norm is regarding percent tip in a restaurant.
Hypotheses 3-5 relate to factors influencing how much consumers tip in restaurants: table size, sex, and method of bill payment. Regarding table size, questions 1 and 2 on the survey ask respondents to report, respectively, the number of people at their table and the number of checks at their table. The latter question is important because someone tipping for an entire nine-person table, for example, might tip differently than if he or she were only tipping for five of the nine persons at the table. Regarding sex, question 14 on the survey asks respondents to report their sex. Finally, regarding method of bill payment, question 7 on the survey asks respondents how they paid for their bill.
The second parts of questions 4 and 5 are used as filters. They ask, respectively, whether or not the respondent received help in both paying the bill and leaving the tip. I did not want to include in the analysis customers who paid for the bill, but who were assisted by others in paying either the tip or the bill. In either of these cases, the customer's tip that is recorded on the survey may not accurately reflect that customer's tipping behavior. I also deleted observations for which a "yes" response was recorded for question 6, because if the tip is automatically added to the bill, there is nothing to learn from the size of the tip. The remaining questions on the survey are used as control variables.
Procedure
I collected survey data from five Richmond, Virginia, restaurants in the summer of 2002."* At each restaurant, the data were collected over the course of a weekend, on Friday and Saturday evenings, from 6:00 P.M. until about 10:00 P.M. Customers were approached as they exited the restaurant, and the same two people, both myself and an assistant, administered the survey at all five of the restaurants. In the interest of obtaining more reliable responses, survey respondents completed the survey privately (via clipboard, with pen attached), and were asked to fold and place their completed survey in a box. A total of 485 surveys were collected out of 575 attempts, yielding a response rate of 84.3%.
''' The reason why I collected data from these five restaurants, instead of other restaurants, is because these restaurants were the only ones willing to let me survey their customers. Collecting field data is not an easy task. For example, I asked approximately 25 restaurants for permission to survey their customers, and only six obliged.
Data and Econometric Specification
I began the analysis with a total of 485 observations. After cleaning the data, 216 observations remained. All observations for which a "yes" response was recorded for the second part of either question 4 or question 5, indicating that the person was not responsible for the tip, were deleted. Also, observations for which a "yes" response was recorded for question 6 were deleted.'^ The data were further cleaned by deleting those observations for which respondents either did not provide a response, or for which respondents provided an ambiguous response, to the most critical questions on the survey: questions 1-7, 9-18, and 20.'* A description of the variables used in the analysis and summary statistics are provided in Table 5 and Table 6 , respectively.
Percentage tip is used as the dependent variable in the analysis.'^ The data were estimated using a Feasible Generalized Least Squares (FGLS) model because a CookWeisberg test (Cook and Weisberg 1983) revealed heteroskedasticity in the data {p < 0.001). Such a model is essentially a weighted least-squares procedure that corrects for heteroskedasticity. Weights are obtained by taking the log of the squared residual of the original model and then regressing this on the model's independent variables. This yields a new model. The fitted values, F, of this model are obtained and the weight is calculated as the square root of e"^.
Results
Hypothesis 1: Again, reciprocity implies a positive relationship between the size of the tip and service quality. Looking at Table 7 , it can be seen that respondents who received good service tipped an average of 20.43%, while those who received bad service tipped an average of only 17.50%, a difference of 2.93 percentage points {p = 0.037, one-tailed f-test).'^ The multivariate analysis presented in the first column of Table 9 confirms this difference {p = 0.001, one-tailed). As a robustness check, the additional columns displayed in Table 9 reveal that this result holds regardless of dependent variable specification (absolute tip vs. percent tip), and that the result is mildly sensitive to how service quality is defined. Regarding the latter, where service quality is partitioned into the dummy variables "goodserv" and "badserv", goodserv and badserv are significant across neither the absolute tip nor the percent tip specifications.
The automatic service charge policies of each restaurant were, for the most part, similar. Meiito's states on its menu that a 17.5% gratuity is added for parties of five or more, whereas Shackleford's and Grapevine II impose, respectively, service charges of 17% and 18% for parties of eight or more. Memphis BBQ makes no reference to an automatic serviee charge policy on its menu, but rather requests that parties of eight or more pay with one check only. Finally, Extra Billy's does not provide an automatic service charge policy on its menu. " The reason why questions 8 and 19 are not considered critical is because too many respondents either left these questions blank or answered them ambiguously. Had I decided to consider these questions critical, my sample size would have been much smaller than 216. Questions 21-23 are not considered critical because they add nothing to the analysis. " Refer to footnote 12 in section 3 regarding why percent tip was chosen as the dependent variable. Table 8 provides a detailed distribution of average percent tip over service. Table 7 lend credence to this, in that those respondents who believe that the tip norm is 15% tipped 1.57 percentage points more than those who believe that the tip norm is 10% {p = 0.397, two-tailed /-test), and those respondents who believe that the tip norm is 20% tipped 3.89 percentage points more than those who believe that the tip norm is 15% {p = 0.026, two-tailed r-test)." The muitivariate analysis in the first column of Table 9 confirms this {p = 0.002, two-tailed). Furthermore, as can be seen in the additional columns displayed in Table 9 , this result is robust across dependent variable specification (absolute tip vs. percent tip).
Hypothesis 3: Regarding table size. Table 7 reveals a nonlinear relationship between tip size and table size in that respondents at three-and four-person tables tipped 3.76 percentage points less than did respondents at one-and two-person tables (/? = 0.018, two-tailed /-test), and respondents at five-, six-, seven-, and eight-person tables tipped 2.6 percentage points more than respondents at three-and four-person tables {p = 0.100, two-tailed ;-test). This is confirmed by the muitivariate analysis illustrated in the first column of Good service (goodservice = 1) Bad service (goodservice = 0) 10% Norm (tipnorm% = 10%) 15% Norm (tipnorm% = 15%) 20% Norm (tipnonii% = 20%) One-person table (tablesize = 1) Two-person table (tablesize = 2) One-and two-person tables combined (tablesize = 1,2) Three-and four-person tables combined (tablesize = 3,4) Five-, six-, seven-, and eight-person tables combined (tablesize = 5,6,7,8) Male (male = 1) Female (male = 0) Credit card/ATM (credit/atm card = 1) Cash/check (credit/atm card = 0) p < 0.001, two-tailed). For table sizes with fewer than three persons, tip size falls with table size, while for table sizes of more than three persons, tip size increases with table size. Also, as illustrated by the additional columns displayed in Table 9 , this result is robust across dependent variable specification (absolute tip vs. percent tip).
Hypothesis 4: Regarding sex, according to Table 7 , men tipped an average of 20%, compared with women who tipped an average of only 18.87%, a difference of 1.13 percentage points {p = 0.468, two-tailed /-test). The multivariate analysis in the first column of Table 9 reveals that this difference is not significant {p = 0.451, two-tailed). Further credence is lent to this result by the fact that, in the additional columns displayed in Table 9 , this result is robust across dependent variable specification (absolute tip vs. percent tip).
Hypothesis 5: Finally, regarding payment method. Table 7 reveals that respondents who paid their bill using either cash or check tipped an average of 20.83%, while those who paid their bill using either a credit card or an ATM card tipped an average of only 18.93%, a difference of 1.9 percentage points (p = 0.210, two-tailed r-test). However, the multivariate analysis in the first column of Table 9 reveals that this difference is not statistically significant {p = 0.922, two-tailed). As can be seen via the additional columns displayed in Table 9 , this result is robust across dependent variable specification (absolute tip vs. percent tip). The control variables also yielded several interesting findings. For example, people with higher incomes tip more than those with lower incomes {p = 0.016, two-tailed), a result that is robust across both dependent variable choice and (mildly) specification of the income variable. For example, where income is partitioned into the dummy variables "highinc" and "lowinc", only "highinc" is significant across both dependent variable specifications, with "lowinc" significant only in the percent tip specification.
To summarize, the findings from the survey data analysis are as follows. First, my findings are consistent with the theories of both reciprocity and letdown aversion as explanations of why consumers tip in restaurants. Second, tip size is a convex function of table size, with a minimum at a table size of three. Finally, the size ofthe tip depends neither on the sex ofthe tipper nor the method of bill payment. 
Discussion and Comparison of Results
This paper examined determinants of both why and how much consumers tip in restaurants. Beginning first with the issue of why consumers tip in restaurants, two possibilities were considered: reciprocity and letdown aversion. Both the experimental and survey data lend credence to the former possibility, which implies a positive relationship between tip size and service quality. This finding is consistent with the meta-analysis in Lynn and McCall (2000a) , who find that the relationship is positive but tenuous.^^ Credence was also lent to the latter possibility, which was examined using only the survey data, as being a determinant of why consumers tip in restaurants.
Next, I considered three determinants of how much consumers tip in restaurants: table size, sex, and method of bill payment. First, regarding table size, while the experimental data reveal a negative relationship between tip size and table size, the survey data lend credence to a nonlinear relationship.
Second, sex differences, which exist in the experimental but not the survey data, show that males tip more than females, which is consistent with the literature (e.g., Lynn and McCall 2000b) . Such differences, however, may not be the result of income differences between males and females. The experimental data consist of students. It is unlikely that the income of male students is higher than that of the female students.
Third, method of bill payment, which was examined using only the survey data, is found not to be a determinant of the size of the tip. This result contrasts with previous studies (e.g., Lynn and Latane 1984; Lynn and McCall 2000b) , which find that consumers who use credit cards to pay their bill tip more than those who use cash. However, it could be that these studies included in their data sets a large percentage of business customers, who typically use a credit card and do not mind being generous, since they are not spending their own money. Because my data were collected on Friday and Saturday evenings, it is highly unlikely that my analysis incorporates any business customers.
Finally, as a test of the external validity of the experiment, the results from both the experimental and survey analyses are compared. The tipping experiment initially appears to be externally valid on only one of the three issues for which I am able to make a comparison-the reciprocity explanation of why consumers tip in restaurants. However, a closer look at the effect of table size on tip size across both studies reveals that the experimental data appear to be externally valid on this issue as well. The experimental data, which examined table sizes of one, two, three, and six, reveal a negative relationship between tip size and table size. The survey data reveal a nonlinear relationship, with a minimum at table size of approximately three. However, as only 6.48% of the survey respondents dined at a table size of five or larger, inference should be restricted to table sizes of four or smaller. Thus, just like the experimental data, the survey data reveal a negative relationship between tip size and table size for table sizes of one through three. For table sizes greater than three, the experimental and survey data are not comparable. This finding is consistent with both Lynn and Latane (1984) and Bodvarsson and Gibson (1997) , who also find a negative relationship between tip size and table size.
Again, this paper offered two social norms explanations of why consumers tip in restaurants. I also considered three determinants of how much consumers tip in restaurants. In^ addition to using a unique survey data set, this paper took a novel approach in examining these issues by also using laboratory experiments. The incentive structure in experiments ensures that responses are genuine, but the laboratory environment lacks external validity and may not accurately capture aspects of behavior that occur in field settings. Alternatively, the survey data, while more realistic, suffer from the fact that some respondents might provide insincere responses. Thus, the two data sets complement each other, yielding a much richer analysis than could otherwise be obtained.
The findings in this paper have several implications. First, the result that tip size falls with table size explains the common restaurant practice of adding an automatic service charge onto bills at large table sizes (usually six or more persons). Second, the fmding that tip size is not determined by method of bill payment might be of interest to the IRS, as the National Restaurant Association is vigorously trying to get the Supreme Court's ruling in United Slates V. Fior d'halia overturned (National Restaurant Association 2002). Finally, restaurant servers might want to tailor the way they wait on tables in accordance with some of the findings of this paper. For example, the experimental study in this paper suggests that, on average and ceteris paribus, it pays (literally) to be more attentive to a table of males than to a table of females.'^'
Tipping generates billions of dollars each year in the economy and is done by millions of people each day, and not just in restaurants. Hotel workers, barbers, and taxi drivers, just to name a few, also receive tips. There is still much to learn about tipping, and researchers will hopefully continue to focus their attention on this exciting field for years to come.
You will be paid, in cash, for one out of seven decisions. Everyone, including the counterparts in Room A [Room E\, will be paid for the same decision. The decision for which you and everyone else will be paid will be randomly determined at the end of the experiment: Once all of the decisions have been completed, we will ask everyone to complete a short questionnaire, which will be used for research purposes only. Then, everyone will be brought together into one of the two rooms. The monitor will then show everyone the contents of a bag, containing seven poker chips (one for each decision). The chips will be placed back in the bag and the monitor will then ask a volunteer subject to draw a chip from the bag. The chip drawn will correspond to the decision for which you, and everyone else, will get paid. Your best strategy is to take every decision seriously, as that decision might be the one for which you get paid.
Subjects will be dismissed one at a time for payment. When your player number is called, come to the counter at the entrance. You will be paid and then asked to fill out a receipt form. Once you have completed the receipt form, you are done with the experiment and may leave.
In order to keep track of your earnings in each decision, you will be given a record-keeping sheet. On it, you should write down the amount that you earn in each decision.
Finally, throughout the entire experiment, YOU MUST REMAIN QUIET! Failure to do so wili resuit in dismissal from the experiment and forfeiture of payment.
ARE THERE ANY QUESTIONS?
Predecision Information-Room A For each of the decisions in which you participate, you will have a counterpart from Room B. Right now, the two counterparts in Room B are completing a skill task. They will then be ranked into one of two groups, according to their performance on the skill task. The top performer on the skill task will be ranked into Group 1, while the bottom performer will be ranked into Group 2. For a given decision, your counterpart's ranking will determine an amount of money to be divided between you and the counterpart. A Group 1 ranking will always imply a higher division amount than a Group 2 ranking.
The counterparts will complete the skill task a total of seven times today, once before each decision. Thus, a given counterpart's ranking may, or may not, be the same in each decision.
Predecision Information-Room B
You will be given two minutes to complete a word search puzzle. Once the two minutes have expired, your word search will be scored according to the total number of words you found. The more words you fmd, the higher will be your score. You will then be ranked into one of two groups: Group 1 is the group with the higher score on the word search puzzle and Group 2 is the group with the lower score on the word search puzzle. In the event of a tie, another word search puzzle will be administered to break the tie.
The above word search puzzle process will be completed a total of seven times today, once before each decision. Thus, your ranking may, or may not, be the same in each decision. Your ranking in a given decision will determine an amount of money to be divided between you and several difTerent counterparts in the adjacent room. A higher ranking (i.e.. Group 1) implies a higher division amount.
Decision Red (One-Person Table Treatment)-Room A
For this decision, you will be asked to sit at one of the tables. You will be randomly matched with a counterpart in Room B. You will not know who this person is, and this person will not know who you are, either during or after your decision.
Your counterpart's ranking, as determined by his/her skill, determines an amount of money to be divided between the two of you:
Rank Amount
Group 1 $28 Group 2 $14
The monitor in the adjacent room will record your counterpart's rank, your counterpart's decision-maker number for this decision, and the amount to be divided, as determined by your counterpart's skill, on a decision sheet. The monitor will then bring the sheet over to this room, where it will be distributed to you. Please make sure to put your decision-maker number for decision RED on the sheet where it asks you to (refer to the card given to you at the beginning of the experiment).
You must then indicate on the decision sheet how much money you wish to allocate to your counterpart, if any, and how much money you wish to keep for yourself. These values must exhaust the division amount shown on the decision sheet. For example, if your counterpart earned a Group 1 rank, then an allocation to your counterpart of $x implies you keep ($28-$x) for yourself. The decision is totally up to you, and must be in increments of $.25. When you are done, please wait for the monitor to come by and collect your decision sheet. Finally, make sure to record your earnings for this decision on your record-keeping sheet.
The monitor will then take the decision sheet over to the adjacent room, where it will be shown to your counterpart.
An Example Suppose your counterpart, whose decision-maker number for decision RED is 1001, earned a Group 1 rank. This implies an amount to be divided of $28. Suppose your decision-maker number for decision RED is 1002. Further, suppose you wish to allocate $5.75 to your counterpart and keep $22.25 for yourself. You will record these values as illustrated by the monitor, and then wait for the monitor to come by and collect the decision sheet. The decision sheet will then be brought over to Room B, for your counterpart to look at. In this example, you would earn $22.25 and your counterpart would earn $5.75. This is only an example -the actual decision is totally up to you.
ARE THERE ANY QUESTIONS?
Decision Red (One-Person Table Treatment )-Room B For this decision, you will be randomly matched with a counterpart in Room A. You will not know who this person is, and this person will not know who you are, either during or after this decision.
Your ranking determines an amount of money to be divided between you and your counterpart. For this decision, the amounts are indicated below:
The monitor in this room will record your rank, your decision-maker number for this decision, and the amount to be divided, as determined by your ranking, on a decision sheet. The monitor will then bring the sheet over to Room A, where it will be randomly distributed to a counterpart.
Your counterpart must then indicate on the decision sheet how much money he/she wishes to allocate to you, if any, and how much money he/she wishes to keep for himself/herself. The decision is totally up to your counterpart, and must be in increments of $.25. When your counterpart is done, the monitor in Room A will come by and collect his/her decision sheet. The monitor will then bring the decision sheet over to this room, where it will be shown to you. The monitor will then walk by and collect the decision sheet. Finally, make sure to record your earnings for this decision on your record-keeping sheet.
An Example Suppose you earned a Group 1 rank, and that your decision-maker number for decision RED is 1023. This implies an amount to be divided of $28 between you and your counterpart. The monitor in this room will record this information on a decision sheet as such, and then bring it over to Room A. Suppose your counterpart, who has a decision-maker number of 1024 for decision RED, wishes to allocate $5.75 to you and keep $22.25 for himself/herself. Your counterpart will record these values as illustrated by the monitor, and then wait for the monitor to come by and collect the decision sheet. The decision sheet will then be brought back over to this room for you to look at. In this example, you would earn $5.75. This is only an example-the actual decision is totally up to your counterpart. 
